. Among cancer caregivers, the literature examining health behaviors is sparse (Gaugler, Eppinger, King, Sandberg, & Regine, 2013; Ross et al., 2013) and reflects conflicting results: While some studies report that cancer caregiving is associated with worse health behaviors (including inadequate physical activity, inadequate consumption of fruits and vegetables, smoking, and drug and alcohol abuse), other studies have reported more encouraging outcomes (Reeves, Bacon, & Fredman, 2012; Ross et al., 2013) . For example, many caregivers do not get adequate physical activity (Mazanec, Daly, Douglas, & Lipson, 2011) ; however, it is not clear that they get any less physical activity than comparable noncaregivers (Son et al., 2011) . In one study, a quarter of caregivers reported that their physical activity increased when they began caregiving (Humpel, Magee, & Jones, 2007) , while in another study nearly half of caregivers perceived their physical activity levels to have decreased as a result of caregiving (Beesley, Price, Webb, Australian Ovarian Cancer Study Group, & Australian Ovarian Cancer Study-Quality of Life Study Investigators, 2011) . The stress and burden of caregiving, too, may play a role in the health-promoting and health-risk behaviors in which caregivers engage (Fredman, Bertrand, Martire, Hochberg, & Harris, 2006; Hirano et al., 2011; Peng & Chang, 2013; Stults-Kolehmainen & Sinha, 2014) . Stress in the general population has been associated with poor health behaviors including greater alcohol consumption, cigarette smoking, and decreased physical activity (Krueger & Chang, 2008) , and in cancer caregivers, those with greater emotional strain reported fewer healthy behaviors (Bowman, Rose, & Deimling, 2005) .
Given the conflicting evidence surrounding health behavior trends in informal caregivers, a better understanding of the factors influencing health behaviors in caregivers is needed. In particular, the potential link between stress and health behaviors suggests that a coping perspective may be informative. Park and Iacocca (2014) recently reviewed the broader literature examining the overlap between coping and health behaviors, and articulated important theoretical considerations. In particular, they highlighted the complexity of the intersections between health behaviors and coping: In many cases, individuals may use health behaviors as coping strategies, either intentionally (e.g., exercising to manage stress) or without their awareness (e.g., emotional eating). At the same time, health behaviors do not always serve a coping function: They may sometimes occur ancillary or consequent to another coping behavior (e.g., socializing at a bar to reduce stress, which may lead to greater alcohol consumption) or may reflect an underlying third variable that affects both coping and health behaviors. Better understanding these interrelationships has important implications for facilitating and supporting positive behavior change and long-term health outcomes.
To our knowledge, the potential interrelationships between health behaviors and coping have not been explored in cancer caregivers. Not only are cancer caregivers at risk of poor health outcomes that may be related to negative health behaviors (Ross et al., 2013) , but positive health behaviors in caregivers may enhance health behaviors in cancer survivors (Daly et al., 2002; James et al., 2011; Martire, Lustig, Schulz, Miller, & Helgeson, 2004) , particularly as these behaviors may be similar between caregivers and their care recipients (Weaver, Rowland, Augustson, & Atienza, 2011) . This hypothesis-generating study therefore sought to determine the correlation between health behaviors and coping strategies among a population of informal caregivers of lung and colorectal cancer patients.
Method
This study used data from the "Share Thoughts on Care Caregiver" study conducted by the Cancer Care Outcomes Research and Surveillance (CanCORS) Consortium as an ancillary to the patient cohort study of lung and colorectal cancer survivors. Detailed information about the CanCORS study protocols has been previously published (Ayanian et al., 2004; Malin et al., 2006; van Ryn et al., 2011) . Briefly, the CanCORS consortium consisted of seven study sites ascertaining patients from either cancer registries (five sites) or a healthcare system (two sites) in the United States between 2003 and 2005. Caregivers were nominated by the cancer survivors in the core CanCORS survey and were invited to participate via mail (including a self-administered questionnaire, information about the study, a postage-paid return envelope, and a $20 incentive). Two cross-sectional samples of caregivers were identified shortly after the baseline interview with the survivor (n = 825) or shortly after the survivors' first follow-up interview (n = 802). Caregivers completed the selfadministered questionnaire on average 7.3 or 15.6 months since the survivors' diagnosis, respectively.
Measures
Health Behaviors. Participants were asked how many days they do moderate-intensity physical activity in a typical week, and how long they typically do these activities. We calculated the number of minutes per week of physical activity, and categorized participants as having no physical activity (0 minutes), some activity (1-149 minutes), or activity meeting the national recommendations (150+ minutes; U.S. Department of Health & Human Services, 2008) . Daily activity (measured separately from physical activity, including "work, housework, going to and attending classes, and what you normally do throughout a typical day") was selfreported by participants and categorized as follows: (1) sit during the day and do not walk about very much ("low"), (2) stand/walk about quite a lot but do not carry or lift things often ("moderate"), or (3) carry/lift light or heavy loads or climb stairs or hills ("high"). Smoking status was categorized as never, former, or current smoker based on whether the participants had smoked at least 100 cigarettes in their lifetime and whether they reported smoking at the time of the survey. Participants were categorized according to alcohol consumption patterns as follows: nondrinker (no alcohol consumption in the past 30 days), drinker, or binge drinker (5+ drinks in a row on one or more days in the past 30 days). Sleep was assessed based on self-report of the extent to which the caregiver reported getting enough sleep in the past 30 days to feel rested (1) all or most of the time, (2) a good bit/some of the time, or (3) a little or none of the time. Health behavior items were primarily based on questions from the Behavioral Risk Factor Surveillance System (Centers for Disease Control and Prevention, 2001 ) and the National Health and Nutrition Examination Survey (National Center for Health Statistics, Centers for Disease Control and Prevention, 2002) .
Coping. Subjects responded to a subset of questions from the Brief COPE (Carver, 1997) . The 13 items used in this study assessed 13 subscales: self-distraction, denial, substance use, emotional support, behavioral disengagement, active coping, venting, instrumental support, planning, positive reframing, acceptance, self-blame, and religion. Respondents indicated how much they used each strategy in the past 2 weeks on a 4-point Likert-type scale (1 = not at all to 4 = a lot). Summary scales were also created for problem-focused (sum of active coping, planning, and instrumental support items), emotion-focused (sum of acceptance, emotional support, positive reframing, and religion items), and dysfunctional coping (sum of behavioral disengagement, denial, self-distraction, self-blame, substance use, and venting items), based on previous studies (Coolidge, Segal, Hook, & Stewart, 2000; Cooper, Katona, & Livingston, 2008) . For those missing responses to half of the items or fewer (one item for problem-focused coping, two items for emotion-focused coping, or three items for dysfunctional coping), the mean of the other items was imputed for the missing item; the scale was unscored for those missing more items.
Sociodemographic/Health Characteristics. Caregivers reported their age, gender, race/ethnicity (collapsed to White nonHispanic or other), household income (categorized into quartiles), education status (collapsed to high school or less vs. some college/trade school or more), employment status (does not work for pay, works for pay <35 hours/week, works for pay 35+ hours/week), and marital status (collapsed to married/partnered vs. divorced/widowed/separated/never married) in the questionnaire. Caregivers also self-reported whether they had seen a doctor or other health care professional in the past year.
Cancer Characteristics. Survivor's age, gender, type of cancer (lung or colorectal), and stage at diagnosis were obtained from the CanCORS core data. Type(s) of treatment received (surgery, radiation, and/or chemotherapy; not mutually exclusive) was self-reported by survivors.
Caregiving Characteristics. Information regarding the proportion of the patient's care that the target caregiver provides ("all or almost all," "most," "50-50," or "less than half"), relationship to the cancer survivor (collapsed to spouse/partner, child, parent/sibling, or other), coresidence with the survivor (yes/no), hours per week of care provided, and number of household tasks for which help was provided (including basic or instrumental activities of daily living [ADL/IADLs]) was collected in the caregiver questionnaire.
Missing data were treated as follows: Variables with >2% missing/unreported were recoded to include a "missing/ unknown" category. Those caregivers missing data on other variables (i.e., variables with ≤2% missing: education, marital status, cancer type, relationship with the care recipient, coresidential status with the care recipient, hours of sleep/ feeling well-rested), key sociodemographic variables (i.e., caregiver age or gender), or coping summary scales were dropped from the analysis, as missing/unknown categories for these variables in the final sample would have been too small to allow meaningful analysis. This resulted in a final sample of 1,482. Compared to those in the final sample, those dropped due to missing data (n = 145) were more likely to be non-White, have a high school education or less, and have unreported income and employment status.
Statistical Analyses
Characteristics of the caregivers in the sample were examined using descriptive statistics (frequency distributions for categorical variables, histograms and univariate analyses (i.e., mean/standard deviation) for continuous variables). Proportions of caregivers reporting each health behavior and coping style were calculated. Multivariable linear regression was used to assess the independent association of each health behavior and (1) problem focused, (2) emotion-focused, and (3) dysfunctional coping, controlling for the sociodemographic/health and caregiving characteristics listed above. Parsimonious models were selected by testing the associations between the potential control variables and the outcome variables, and only those covariates associated with the dependent variables were included in the final model; the results from these models did not differ from those that included all possible covariates. For the association between drinking and dysfunctional coping, substance use was excluded from the dysfunctional coping scale. Effect sizes (ESs) were calculated using Cohen's d (Cohen, 1988) .
As a sensitivity analysis, we also ran regressions with the health behaviors included simultaneously. In this analysis, the dysfunctional coping scale excluded the item on substance use. Table 1 displays the sociodemographic and caregiving characteristics of the informal caregivers. The majority of caregivers were older (73% >50 years of age), female (75%), White (non-Hispanic; 73%), and well educated (66% had at least some college education). Forty-six percent were not employed outside the home, and 82% were married or partnered. They were caring for lung (N = 691) and colorectal (N = 791) cancer survivors at all disease stages (0-I: 34%; II-III: 48%; IV: 18%), almost a quarter of whom (24%) were aged 75 or older. Most were primary caregivers, were providing all or almost all of the care needed by the survivor (52%), were providing care to a spouse or partner (64%), and lived with the survivor (74%). A sizeable proportion (20%) provided more than 35 hours of care per week. Figure 1 displays the distribution of health behaviors among the informal caregivers. Nearly half of caregivers (43%) reported at least 150 minutes per week of moderate physical activity, in line with national guidelines. However, more than one fifth of caregivers reported no moderate physical activity (23%). Most caregivers (81%) reported some level of nonexercise daily activity, with only 16% reporting low activity ("sit during the day and do not walk about very much"). Nineteen percent were current smokers, 37% reported drinking, and 7% reported binge drinking. On average, caregivers reported an adequate amount of sleep (~7 hours per night), but nearly a quarter (23%) of caregivers reported that they rarely got enough sleep to feel rested in the morning. Figure 2 displays the distribution of coping strategies. Caregivers reported using a variety of coping styles, the most coping strategies ("a lot": behavioral disengagement, 1%; substance use, 1%; self-blame, 1%; venting, 3%; denial, 3%). Table 2 presents the results of the multivariable linear regressions by coping subscale; results are categorized by coping strategy.
Results
Problem-Focused coping. Caregivers who reported at least some physical activity or who were less well rested had greater use of problem-focused coping strategies (p < .05). Specifically, caregivers who reported at least some physical activity had problem-focused coping scores more than 0.3 points higher than those reporting no physical activity (some activity: ES = 0.16, p = .02; activity meeting national guidelines: ES = 0.14, p = .04). Caregivers who reported feeling well rested some of the time had problem-focused coping scores that were 0.33 points higher (ES = 0.15, p = .01), and those who reported rarely feeling well rested had scores 0.46 points higher (ES = 0.21, p < .01), compared to those who felt well rested all or most of the time.
Emotion-Focused Coping. Caregivers with some physical activity also reported greater use of emotion-focused coping, while binge drinkers reported less use of emotion-focused coping. Specifically, caregivers reporting some physical activity had emotion-focused coping scores 0.49 points higher than those reporting no physical activity (ES = 0.16, p = .03). Binge drinkers had scores 0.84 points lower (ES = 0.27, p = .01) than nondrinkers on the emotion-focused coping scale.
Dysfunctional
Coping. Finally, those with a moderate amount of daily activity (standing/walking about during the day) had less use of dysfunctional coping, while current smokers, binge drinkers, and those who felt less well rested reported higher levels of dysfunctional coping. Specifically, those who stood or walked during the day, outside of physical activity (moderate daily activity), had dysfunctional coping scores 0.36 points lower than those reporting that they sat all or most of the day (ES = 0.16, p = .03). Current smokers had dysfunctional coping scores that were 0.49 points higher (ES = 0.21, p < .01) than nonsmokers, and binge drinkers had scores 0.45 points higher (ES = 0.20, p = .04) than nondrinkers. Those who felt well rested some of the time has dysfunctional coping scores that were 0.71 points higher (ES = 0.31, p < .0001) and those who rarely felt well rested had scores 1.11 points higher (ES = 0.49, p < .0001) than caregivers who felt well-rested all or some of the time.
As a sensitivity analysis, we also ran regressions with the health behaviors included simultaneously (see the appendix). The results did not change substantively for problem-or emotion-focused coping. For dysfunctional coping, moderate daily activity was no longer statistically significant (Β = −0.22, ES = 0.10, p = .16), and current smoking status became borderline (Βeta = 0.30, ES = 0.13, p = .05).
Discussion
This study examined the distribution of and interrelationships among health behaviors and coping strategies in a large sample (N = 1,482) of informal caregivers of lung and colorectal cancer survivors, filling a gap in our understanding of how informal caregivers care for themselves. The findings show that most caregivers get at least some regular physical activity (72%) as well as general daily activity (81%), and report feeling well rested at least some of the time (77%), with few caregivers reporting current smoking (19%) or binge drinking (7%). These findings are consistent with several previous studies (Reeves et al., 2012; Rha, Park, Song, Lee, & Lee, 2015; Ross et al., 2013) although the literature overall has been conflicting. Caregivers also used a variety of coping strategies, with emotion-focused strategies (i.e., religion, acceptance, positive reframing) endorsed most frequently, and dysfunctional strategies (i.e., behavioral disengagement, substance use, and self-blame) reported least frequently. Previous research suggests that this may be adaptive; among dementia caregivers, therapies promoting emotion-focused coping are efficacious in reducing anxiety while those teaching problem-focused coping alone are not (Cooper, Balamurali, & Livingston, 2007) .
This study extends the literature by revealing the interrelationships among health behaviors and coping strategies. This link has been conceptualized in theory (Park & Iacocca, 2014) but only sparsely examined in the general population and, to our knowledge, has not be examined previously in an informal or family caregiving population. We discuss several of the interrelationships observed in this study to highlight avenues for future research to better elucidate these relationships.
In the present study, caregivers who reported feeling less well rested had higher problem-focused coping scores. The problem-focused subscale consisted of active coping (trying to do something about the situation), obtaining instrumental support (help from others), and planning or strategizing. There are several plausible ways to conceptualize this correlation. It is possible that these problem-focused approaches interfere with sleep either directly-by taking up time that would otherwise be spent sleeping-or indirectly, such as by making it hard for caregivers to fall asleep or stay asleep (e.g., due to rumination). Alternatively, caregivers with insomnia could increase their use of problem-focused coping strategies due to extra time awake. It is also possible that lack of sleep itself contributes to increased problems in managing care and hence the need for greater demand for problemsolving efforts.
Binge drinking and smoking were associated with higher scores on the dysfunctional coping scale. These behaviors might plausibly occur as part of a dysfunctional coping strategy (e.g., drinking or smoking as a self-distraction or selfsoothing tool) or as an ancillary to other coping behaviors (e.g., going out with friends as a self-distraction approach, and drinking or smoking as part of the social experience). The correlation between these health behaviors and coping strategies could also be related to a third characteristic-such as personality or propensity to engage in addictive behaviors-that may contribute to the inclination to both drink or smoke and use other dysfunctional coping approaches. Moderate daily activity was associated with lower dysfunctional coping scores and might be related to or a proxy for caregiving intensity.
These findings suggest several future research directions. Understanding the directionality of these interrelationships and the pathways by which they occur will be critical. As illustrated above and discussed by Park and Iacocca (2014) , caregivers' health behaviors may be a form of coping, be affected by coping strategies (as has been empirically shown among cancer survivors; Parelkar, Thompson, Kaw, Miner, & Stein, 2013; Park, Edmondson, Fenster, & Blank, 2008) , contribute to increased or decreased use of other coping strategies, or be ancillary to other coping behaviors. Health behaviors and coping may also be linked via a third variable. Importantly, these relationships may vary for different individuals or at different time points; future theory-driven, longitudinal research will be needed to better understand these relationships.
Future research may also wish to consider how these interrelationships may translate into potential targets to improve caregiver health behaviors and coping strategies. U.S. adults often list health behaviors as some of their top approaches to coping with stress (American Psychological Association, 2012) . In some cases, even poor health behaviors may effectively reduce stress or improve well-being in the short run (Jackson, Knight, & Rafferty, 2010) , despite the potential to be deleterious in the long run. Those who perceive that they are using a health behavior as a coping strategy use that behavior more under stress (Park & Iacocca, 2014) . While this can have adverse outcomes (e.g., heavy alcohol use), it is also possible that this can be leveraged to enhance or encourage positive health behaviors, for example, by reminding caregivers that physical activity can help them modulate their stress and burden. Conversely, targeting health behaviors directly may be ineffective if the behavior is being driven by a heavily used coping strategy. It is possible that modifying coping strategies may provide a point of intervention to indirectly improve health behaviors and improve caregiver health outcomes. Decreasing dysfunctional coping, for example, may help improve negative health behaviors such as binge drinking or smoking. Future research might examine whether intervening on coping strategies and health behaviors simultaneously might more effectively improve health behaviors and caregiver outcomes. Given that 23% of caregivers reported no physical activity and the same proportion struggled with adequate sleep, these particular behaviors may be ripe targets for intervention.
This study should be interpreted in light of several potential limitations. This study was conducted using a cross-sectional design, and directionality of the associations could not be assessed. To our knowledge, this is true of all existing health behavior studies in a cancer caregiving population (Mazanec, Flocke, & Daly, 2015; Reeves et al., 2012; Ross et al., 2013) ; longitudinal studies are needed. The 145 caregivers who were dropped due to missing data were more likely to be non-White and have lower education than those in the final sample, and may represent a vulnerable subgroup that is not represented here. We were also unable to examine whether health behaviors were intentionally used as coping behaviors or were related to coping via other pathways. Nor were we able to evaluate deviations from the baseline level of each health behavior prior to caregiving (Park & Iacocca, 2014) . The data in this study were collected by self-report, potentially resulting in overreporting of positive health behaviors (e.g., physical activity) and underreporting of negative health behaviors (e.g., alcohol use). These limitations may also contribute to the relatively small effect sizes observed for the associations between health behaviors and coping. However, the individual effect sizes observed in this study were in line with those reported in intervention studies (Li et al., 2014; Powell, Fraser, Brockway, Temkin, & Bell, 2016) , highlighting the potential clinical significance of the associations between health behaviors and coping strategies, especially when health behaviors are considered jointly. Furthermore, this study was conducted in a large, multisite data set and is one of the first to explore the interrelationships between health behaviors and coping in a cancer caregiving population.
In conclusion, this study evaluated the distribution of and interrelationships among health behaviors and coping among family caregivers of lung and colorectal cancer survivors. Health behaviors and coping strategies were correlated. Future research is needed to better understand the mechanisms linking health behaviors and coping and translate this knowledge into interventions that can improve health outcomes for caregivers and their families.
Appendix
Associations Between Health Behaviors and Coping Strategies Among Informal Caregivers of Lung and Colorectal Cancer Survivors (2003-2005, n 
